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DRAFT – FOR DISCUSSION WITH EPA AND UC ONLY




PROPOSED APPROACH FOR AM-BASED JEM


BASED ON SEGMENTED FITS OF THE IH DATA

OCTOBER 2012


1.  Modeling Trionizing Jobs


Indoor Trionizing Jobs


A plot of the log-transformed IH data for indoor trionizing jobs (Figure 1 in Borton 2012) shows that the rate of decline is not uniform over the time period from 1972-1994, but may be divided up into three time segments:


· 1/1/1972 to 12/31/1975 (intermediate slope)


· 1/1/1976 to 12/31/1980 (steepest slope)


· 1/1/1981 to 12/31/1994 (shallow slope)


This division into 3 time segments is informed by and consistent with our understanding of the times that engineering controls were installed and the relative efficiency of those controls (began about 1968, most progress achieved in 1976-1979).  Changes that occurred before IH sampling was initiated in 1972 are treated separately (in the back-extrapolation of value from 1972 to 1957).


Based on this, the indoor trionizing data were fit to a 3-part model.  For initial exploration, the data from the expander (the job with the most extensive data) were fit to both a 3-part linear model and a 3-part exponential model (Figure 1).  Although the mean square error was nearly the same for both approaches, the linear model yielded negative values after 1979 (top panel), and yielded a less-pleasing fit in log-space (lower panel).  Based on this, the 3-part exponential model was selected as the preferred approach, since an exponential segment can be quite linear when needed, and cannot go negative.

Outdoor Trionizing Jobs (Track Unload and Track Other)

Engineering controls installed to reduce indoor releases in the trionizing department are not expected to have a similar effect on outdoor exposures associated with the track and track unload jobs.  For this reason, the outdoor trionizing jobs were fit to a two-part exponential, with a break point of 12/31/1980.  The break point of 1980 is chosen because no vermiculite ore from Libby was used after 1980.


Results


Figure 2 shows the fits of the segmented exponential fits to the indoor and outdoor trionizing jobs.

2. Modeling Background Jobs


As for the outdoor track jobs, it is not expected that the time course of decrease for the background jobs will be strongly influenced by the engineering controls put in place for the indoor trionizing jobs.  Workers in non-trionizing (background) areas only had contact with finished product or no product (clerical workers, for example).  Therefore, as above, the background data were fit to a 2-part exponential model.  Because of limitations in the number of samples for some background jobs, all of the data from the background jobs are used as a single data set.


Results for background are shown in Figure 3.

3. JEM

Based on the segmented fits shown in Figures 2 and 3, the JEM was calculated as described in the draft revision for Appendix F Section F4 dated 9/17/2012 (sent previously).  The resulting JEM is shown in Table 1.

[image: image1.emf]Figure 1.  Three-Segment Linear and Exponential Fits to the Expander Data Set
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[image: image2.emf]Figure 2.  Segmented Exponential Fits to Indoor (3-segment) and Outdoor (2-segment) Trionizing Jobs 
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[image: image3.emf]Figure 3.  Two-Segment Exponential Fit to Background Data


0.0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1.0


6/11/68 3/8/71 12/2/73 8/28/76 5/25/79 2/18/8211/14/848/11/87 5/7/90 1/31/9310/28/95


Concentration (PCM f/cc)


Sampling Date


Background




Table 1.  JEM

[image: image4.emf]1957 1.621 0.823 0.185 0.025


1958 1.621 0.823 0.185 0.025


1959 6.288 3.193 0.718 0.099


1960 6.288 3.193 0.718 0.099


1961 6.288 3.193 0.718 0.099


1962 6.288 3.193 0.718 0.099


1963 6.288 3.193 0.718 0.099


1964 9.934 5.045 1.134 0.156


1965 12.268 6.230 1.400 0.193


1966 15.039 7.638 1.717 0.236


1967 14.310 7.267 1.633 0.225


1968 12.005 6.106 1.386 0.207


1969 11.228 5.721 1.315 0.213


1970 10.915 5.573 1.300 0.232


1971 10.114 5.179 1.230 0.243


1972 9.187 4.721 1.148 0.255


1973 7.451 3.818 0.911 0.185


1974 6.089 3.112 0.730 0.135


1975 4.984 2.541 0.587 0.098


1976 2.907 1.489 0.355 0.072


1977 1.214 0.633 0.168 0.052


1978 0.613 0.326 0.095 0.038


1979 0.368 0.198 0.062 0.028


1980 0.249 0.135 0.043 0.020


1981 0.207 0.112 0.036 0.017


1982 0.207 0.112 0.036 0.017


1983 0.206 0.112       -- (b) 0.017


1984 0.207 0.112 -- 0.017


1985 0.206 0.111 -- 0.017


1986 0.206 0.111 -- 0.017


1987 0.206 0.111 -- 0.017


1988 0.206 0.112 -- 0.017


1989 0.205 0.111 -- 0.017


1990 0.205 0.111 -- 0.017


1991 0.205 0.111 -- 0.017


1992 0.206 0.111 -- 0.017


1993 0.204 0.111 -- 0.017


1994 0.204 0.110 -- 0.017


1995-2000 0.204 0.110 -- 0.017


(a)  Bkg includes pilot plant, research, polyform, office, packaging, warehouse


(b)  Beginning in 1983, central maintainance was outsourced


Year


Trionizing


(TWA All Jobs)


Plant Maint.


(50/50)


Central Maint.


(10/90)


Background 


(a)







